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(i)1. Current literature highlights
1.1. Carboxamide proline derivatives as CNS agents
The 5-HT7 receptor (5-HT7R) is the most recently iden-
tiﬁed subtype of the serotonin G-protein-coupled recep-
tor superfamily, showing about 36–53% homology with
other human 5-HT receptors. The 5-HT7R has been
found to be positively coupled to adenylate cyclase
and evaluation of the expression pattern of 5-HT7R
indicates that it is present both centrally and peripher-
ally. The prominent position of 5-HT7 receptor in the
thalamus, limbic and cortical regions of the brain, as
well as high aﬃnity for several antipsychotic and antide-
pressant agents, suggest its involvement in such mental
disorders as schizophrenia and depression.
There are many diﬀerent structural types of compounds
active at the 5-HT7R receptor. A relatively large group
of these ligands contain several fragments in common
with 5-HT and other GPCR ligands (e.g. 5-HT1A, 5-
HT2A, D2): For example, these compounds often com-
prise an amine moiety (mostly 4-N-arylpiperazine, tetra-
hydroisoquinoline or 4-substituted tetrahydropyridine),
which is connected by a variable length alkyl chain
(2–5 carbon atoms) to a terminal aromatic fragment.
Recently there has been a report of the application of
solid phase parallel chemistry for the generation of a
focussed arylpiperazine library, targeted at 5-HT7 recep-
tors on SynPhase Lanterns solid support.1
The authors designed a structurally related 64-member
library of sulphonamide and carboxamide L- and D-
proline derivatives, carrying out the library synthesis
on BAL linker functionalised polyamide SynPhase Lan-
terns using a split-and-pool approach. The lanterns were
equipped with coloured cogs and spindles (correspond-doi:10.1016/j.comche.2005.08.001
E-mail: nick.terrett@pﬁzer.coming to building blocks) to produce a convenient visual
tagging system. The library members were evaluated
for their in vitro aﬃnity at central serotonin 5-HT7
receptors, and additionally, the aﬃnity of 12 com-
pounds for D2 receptors was assessed, and 17 selected
compounds were tested for their ability to bind to 5-
HT1A receptors. The compounds selected were screened
in radioligand binding assays, and one of the most po-
tent compounds against 5-HT7 discovered was (i) which
possessed a Ki of 183 nM for 5-HT7 receptors. This
library also revealed a number of compounds with good
potency for 5-HT1A receptors: (i) for example, displays
a Ki of 29 nM for 5-HT1A.
Thus this work has developed an eﬃcient solid sup-
ported method for the synthesis of novel sulphonamide
and carboxamide proline derivatives, and biological
evaluation for 5-HT7 and 5-HT1A serotonin, and D2
dopamine receptor aﬃnities has successfully been car-
ried out.1.2. Diketopiperazines as potential inhibitors of calpain
Calpains are a class of intracellular cytoplasmic non-
lysosomal cysteine proteases expressed ubiquitously in
mammalian cells. Among the 16 diﬀerent kinds of cal-
pain identiﬁed to date, two of the most studied are l-cal-
pain (calpain I) and m-calpain (calpain II) which diﬀer
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Calpain I is sensitive to activation by micromolar con-
centrations of calcium, whereas calpain II responds only
to millimolar calcium concentrations. Both isoforms are
heterodimers composed of identical 30 kDa subunits,
but diﬀering 80 kDa subunits. Over-activation of cal-
pain has been implicated in many pathological condi-
tions such as stroke and myocardial infarction. Thus,
selective inhibitors of calpain are of interest as pharma-
cological probes and as potential therapeutic agents.
Recent work has centred on the identiﬁcation of selec-
tive non-peptide inhibitors of calpain.2 The authors of
this paper developed a one-pot cyclisation procedure
for the synthesis of diketopiperazine derivatives as cal-
pain inhibitors. A small library of diketopiperazines
was synthesised in solution and the compounds were
evaluated for inhibition of calpain I in a continuous
ﬂuorescence assay, using recombinant calpain I pro-
duced by the baculovirus expression system, and Suc-
Leu-Tyr-AMC23 as the ﬂuorogenic substrate. When
the library compounds were tested, only negligible activ-
ity against calpain I was observed: one of the most
potent compounds isolated (ii) displayed an IC50 of
0.1 mM. Compounds screened possessed IC50 values in
the range 0.1–1.0 mM.
This work has produced a small library of 2,5-diketopi-
perazines,but only weakly binding calpain inhibitors
were discovered from this methodology. Further work,
as indicated by the authors, may proceed in this impor-
tant search for calpain inhibition using structure-based
methods and a high-throughput screening approach.NH
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(ii)2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
The preparation of Wang resin-bound a-diazo-b-keto-
esters has been described, and these highly useful inter-
mediates used for the synthesis of a series of heterocycle
libraries.3
The solid-phase synthesis of a series of model dipeptides
containing various 3-(quinoxalin-6-yl)alanine analogues
has been described. The method involves formation of a
quinoxaline heterocycle by condensation between an a-
dicarbonyl compound and a b-(3,4-diaminophenyl)ala-
nine residue, immobilised on a solid support.4A convenient solid phase synthesis of trisubstituted imi-
dazolidinones and pyrimidinones via microwave assisted
DIC-promoted intramolecular cyclisation has been
described.5
A convenient method for the synthesis of 1,5-disubsti-
tuted imidazoles has been developed on a polymeric sup-
port using base-promoted 1,3-dipolar cycloaddition
reaction of p-toluenesulphonylmethyl isocyanide (TOS-
MIC) with immobilised imines under microwave
irradiation.6
2.2. Solution-phase synthesis
Diversity-oriented organic synthesis has been employed
to transform a complex 7-oxanorbornene skeleton,
which is readily accessible by a tandem Ugi/Diels–Alder
reaction, into two heterotricycle skeletons selectively by
using a tandem ROM/CM/RCM reaction. The mode of
cyclisation is pre-encoded by building blocks used in the
complexity-generating tandem Ugi/Diels–Alder reac-
tion, and the approach can be extended to construct
both skeleton- and appendage-diverse small molecule
libraries.7
The Suzuki–Miyaura coupling reaction of a-bromo-
cycloalkenones with arylboronic acids has been deve-
loped by using microwave heating, and provides a
simple and rapid construction of small molecule libraries
of a-arylcycloalkenones with high eﬃciency.8
The synthesis of linear and branched di-, tri- and tetra-
mannosides on a commercially available hyperbranched
polyester as a soluble, high loading support has been
described. Glycosylation products were isolated in 26–
63% yield as mixtures of anomers after total hydrolytic
degradation of the polymer.9
2.3. Scaﬀolds for combinatorial libraries
A simple, eﬃcient, and general two-step synthesis to
bromo-pyridine carbaldehyde scaﬀolds suitable for com-
binatorial chemistry has been described.10
2.4. Solid-phase supported reagents
The 2-nitrobenzenesulphonamide cleavage using a solid-
phase thiophenolate reagent gives simple 2-(alkyl-
amino)-pyrroles without the presence of the competing
nucleophilic substitution product.11
2.5. Novel resins, linkers and techniques
The blue organic dye, 2,6-dichloroindophenol (DCIP),
has been immobilised on PEGylated Merriﬁeld resin
after a chlorination step followed by a nucleophilic sub-
stitution reaction, using microwave-assisted methodol-
ogy. The ﬁnal product was a blue pigmented resin that
can be reversibly reduced by ascorbic acid and changes
colour from blue to light yellow.12
The attachment of two aniline-based chromophores,
Disperse Black 3 and Pararosaniline, to beaded con-
N. K. Terrett / Combinatorial Chemistry - An Online Journal 7 (2005) 37–40 39trolled pore glass (CPG) and their testing as ﬁbre optic
based pH sensors has been described.13
The chemical synthesis of peptide nucleic acid (PNA)
monomers was accomplished using various combina-
tions of the o-nitroveratryloxycarbonyl (NVOC) group
(N-aminoethylglycine backbone) and base labile acyl-
type nucleobase protecting groups (anisoyl for adenine
and cytosine; isobutyryl for guanine). These monomers
oﬀer a photolithographic solid-phase PNA synthetic
strategy compatible with photolithographic oligonucleo-
tide synthesis conditions allowing the in situ synthesis of
PNA microarrays.14
A synthesis of labelled oligonucleotides incorporating a
new chemically cleavable linker via a two-step method
has been described.15
2.6. Library applications
4-Amino-2-arylbutylbenzamides have been identiﬁed as
micromolar MCH 1 receptor (MCH1R) antagonists,
and subsequent lead optimisation eﬀorts using solid-
phase parallel synthesis has resulted in the deﬁned struc-
ture–activity relationships and the identiﬁcation of
4-amino-2-biarylbutylureas as potent single digit nano-
molar MCH1R antagonists.16
An encoded combinatorial library based on aryl and
biaryl piperidine scaﬀolds has been designed and syn-
thesised. Screening of this library resulted in the discov-
ery of high-nanomolar biaryl piperidine-based MCH1
receptor antagonists, and follow-up optimisation using
a parallel synthesis provided potent, single digit nano-
molar antagonists.17
Using adenovirus as a model non-enveloped virus, it has
been determined that an eight-residue cyclic D,L-a-pep-
tide, selected from a directed combinatorial library,
can speciﬁcally prevent the development of low pH in
endocytic vesicles, arrest the escape of virions from the
endosome, and abrogate adenovirus infection without
an apparent adverse eﬀect on cell viability.18
A chemistry-based capture-release-tag method for isola-
tion of complex phospho-Ser/Thr-containing peptides
by liquid b-elimination combined with solid-phase
Michael addition has been reported. The free thiol
groups of 6-(mercapto-acetylamino)-hexanoic acid func-
tionalised resin have been used as immobilised Michael
donors to capture dehydro-serine/threonine peptides.
After an acid-mediated release step, phospho-peptides
are labelled with a 6-(2-mercapto-acetylamine)-hexanoic
amide tag at phosphorylated sites. This method has been
employed to analyse the phosphorylation status of
microtubule-associated proteins.19
The thiobenzylmethylketone warhead on the aspartate
residue of caspase 3 inhibitors has been conveniently
generated through solid-phase synthesis. This approach
allows modiﬁcation in the P3 region that eventually led
to simpler derivatives with increased potency against
caspase 3.20High-throughput screening of an array of biphenyl-
methylamines synthesised by high-throughput solid-
phase chemistry resulted in the identiﬁcation of
compounds with high-aﬃnity for the 5-HT5A receptor.
21
Solid-phase synthesis of a library based on the natural
product anisomycin has been described, and the library
tested against a panel of bacterial and fungal targets.22
A focussed virtual library of fully nonsymmetrical cyclic
urea inhibitors of aspartic protease of HIV-1 has been
designed.23References
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